Prevention of Mycobacterium avium
Introduction Mycobacterium avium subspecies paratuberculosis the causative agent of Johne's disease (JD) is known to infect domestic ruminants such as cattle, sheep, goats, camelids and other free and captive species worldwide. JD is characterized by development of chronic enteritis, profuse watery diarrhea and progressive weight loss. Prevalence of infection is increasing in countries that do not adopt mandatory control practices. In the US, Johne's disease was present in about 68% of US dairy herds. It has been estimated that losses to the US dairy industry because of JD range from $200 to $250 million annually. Economic losses due to JD are manifested as early culling and reduced reproductive efficiency, feed efficiency and milk production and death of cattle. However, milk production losses in subclinically and clinically infected are the most insidious. 
Materials and Methods

Results and Discussion
Feeding the HK-NP51 to the mice challenged with the viable-MAP increased production of IFN-γ by more than 4-fold of that of control mice challenged with the HK-MAP (127.14 vs. 31.69 pg/mL, respectively) and 1.2-fold over that of control mice challenged with the viable MAP (127.14 vs 107 pg/mL, respectively) . Similarly, feeding the viable-NP51 to mice challenged with viable-MAP increased IFN-y production by 4-fold of that of control mice challenged with the HK-MAP and by 1.2-fold of mice challenged with the viable-MAP (130.7 vs 31.7 and 107 pg/mL, respectively). Because MAP is an obligate intracellular pathogen, production of IFN-γ is crucial for the granuloma formation that prevents the tissue dissemination of MAP and, thus, the progression of JD in animals. 
